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ABSTRACT 

Background: We have developed a single port access 
(SPA) surgical technique that allows for procedures to be 
done through a single umbilical port incision <20 mm in 
length. For a new approach to be universally beneficial, it 
needs to be easily learned and applied. 

Methods: Single port access abdominal procedures are 
performed through one umbilical incision where skin and 
soft tissue flaps are raised from the underlying fascia to 
allow insertion of up to 4 instruments. Fifty surgeons with 
varying degrees of laparoscopic training participated in 
SPA training programs at Drexel University to learn and 
apply the SPA technique through participation in an ani- 
mate (porcine) laboratory. 

Results: All surgeons successfully performed the SPA 
access technique without difficulty and completed the 
cholecystectomy in <55 minutes (average, 42). Eight 
surgeons successfully performed placement of a chol- 
angiogram catheter. All recognized the value of a for- 
mal training symposium to learn SPA techniques before 
performing SPA procedures in their practice. 

Conclusions: The SPA technique has been successfully 
shown to be an approach that is easily learned and ac- 
complished. We believe this is a necessary and important 
bridge towards proficiency in performing SPA procedures 
in clinical patients. 
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INTRODUCTION 

The desire to continually improve on the minimally inva- 
sive surgical approach to disease is evidenced in part by a 
focus on redLicing the nu.mber and size of incisions re- 
quired for laparoscopic surgical procedvires. Laparoscopic 
surgery was initially introduced at the beginning of this 
century by Dimitri Ott, Georg Kelling, and Hans Christian 
Jacobeus. Erich Muhe performed the first laparoscopic 
cholecystectomy in 1985 paving the way for the advance- 
ment of laparoscopy within the field of general surgery. 1 
Minimally invasive svirgery is now performed with faster 
recovery times, improved cosmetic results, and reduced 
postoperative pain. 2 

The trend toward decreasing the number of incisions was 
seen in 1995, with surgeons from France reporting the 
successful completion of 655 laparoscopic cholecystecto- 
mies with 3 trocars. 3 In 1997, Navarra performed a one- 
wound laparoscopic cholecystectomy with transabdomi- 
nal sutures. 4 In 2001, 70 laparoscopic cholecystectomies 
were performed with 2 trocars. 5 In 2004, Kalloo 6 et al 
performed the first natural orifice transluminal endoscopic 
surgery (NOTES) in which there were no abdominal inci- 
sions. In 2005, studies were conducted demonstrating 
successful transgastric cholecystectomies in pigs. 7 

In April 2007, we developed Single Port Access (SPA) 
surgery, a techniqvie to allow minimally invasive svirgery 
to be performed entirely through a single incision. In May 
2007, we performed the first successful SPA cholecystec- 
tomy in which the entire procedure was performed 
through the umbilicLis as the only portal of entry. 8 This 
SPA approach is applicable to a number of minimal access 
surgical procedures using the umbilicus as the only portal 
of entry. We have now begun reporting our series of SPA 
procedures, because we are able to evaluate results and 
OLitcomes 2 years into the development of Single Port 
Access Surgery as opposed to initial case reports. 8 - 9 

However, for a new svirgical approach to be universally 
beneficial and ultimately applied by many surgeons to 
large series of patients, a new technique needs to be easily 
learned and reproducible by other surgeons. Our goal was 
to develop a training program to teach and validate the 
SPA procedure and technique as a viable option for sur- 
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geons to learn and perform laparoscopic surgery for sur- 
gical disease. We have developed a training program for 
independent surgeons to learn the SPA technique by per- 
forming a laparoscopic cholecystectomy in the porcine 
model. This training program provided the means to as- 
sess and evaluate the issues of learning the SPA technique 
and prove reproducibility as a stepping-stone towards 
surgeon proficiency in performing SPA procedures in hu- 
man patients. 

MATERIALS AND METHODS 

A total of 50 practicing surgeons, participated in 8 Single 
Port Access Surgery training symposiums. The program 
offers a didactic description of the development of SPA 
surgery, the approach to a novel access technique and 
instrumentation available. SPA training sessions were held 
in the Drexel University Minimal Access Surgical Training 
Center in conjunction with the Drexel University Labora- 
tory Animal Resources (ULAR). The didactic portion con- 
sisted of 90 minutes of lecture and exposure to Single Port 
Access (SPA) surgery. The focus of this portion of the 
training was spent on demonstrating this novel access 
technique. Following this, an animate laboratory was of- 
fered to allow each surgeon to experience the SPA tech- 
nique and perform a familiar procedure, the cholecystec- 
tomy. In some cases, a surgical resident familiar with the 
development of SPA acted as first assistants. Surgical res- 
idents were instructed to only assist the primary surgeon 
in retraction and not perform any components of intraop- 
erative dissection. The procedure times were measured 
from the start of the procedure with skin incision to 
successful detachment of the gallbladder. Closure was not 
included in the operative times. Surgeons were not in- 
formed that their performance was being timed. To con- 
clude the training symposium, a roundtable discussion 
and debriefing was held with each surgeon to assess 
feedback. 



Surgical Technique 

Single Port Access (SPA) cholecystectomy is performed 
through a single umbilical incision measuring 14mm to 
20mm in length within the umbilicus. An initial clear 5mm 
trocar is inserted in an open technique through an umbil- 
ical incision followed by the insufflation of the abdominal 
cavity with carbon dioxide. Skin and soft tissue flaps are 
raised off the fascia through blunt dissection lateral to the 
initial trocar in both directions for approximately 2cm 
within the same skin incision. A 5-mm 30-degree laparo- 
scope is then inserted into the initial trocar and angled to 



the right and left of the trocar to enable visualization of the 
insertion of two very-low profile 5-mm trocars that are 
inserted 0.5cm to 1.0cm lateral and superior to the central 
trocar in a "triangulated" fashion. This arrangement allows 
for "independence of movement" of each instrument dur- 
ing the dissection. An optional additional fascial incision 
is made 5mm inferior to the initial trocar to allow a 
single grasping instrument to be inserted without a 
trocar (Figure 1). 

The camera is routinely placed through the central trocar, 
and the lateral trocars are used for the 2 dissecting instru- 
ments, clip applier, and electrocautery dissection instru- 
ment (Figure 2). Both rigid and articulating instrumenta- 
tion is available to the surgeons. The gallbladder is 
dissected in the standard fashion of a multiport cholecys- 
tectomy. Gallbladder retrieval is through the umbilical 
incision. 

RESULTS 

All 50 surgeons successfully completed a SPA cholecys- 
tectomy procedure with an average of 42 minutes. The 
fastest performance was 25 minutes and longest 55 min- 
utes. Surgeons were not required to perform an intraop- 
erative cholangiogram, but all 8 of the 8 surgeons who did 
attempt placement of an intraoperative cholangiogram 
catheter did so successfully and without any intraopera- 
tive complications. Six surgeons used 2 operating dissect- 
ing instruments, and the remaining 44 surgeons elected to 
use a third instrument placed inferior to the central trocar 
to aid in the dissection as previously described. Overall, 
there were no intraoperative complications with each op- 
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Figure 1. Schematic of the Single Port Access technique (inci- 
sion and placement of trocars). 
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Figure 2. External view of the laparoscope placed in the central 
trocar and lateral trocars for 2 dissecting instruments. 

eration. Early in the program, articulation was used in the 
2-instrument technique, but with the adoption of the third 
retraction instrument, rigid instruments have been pre- 
ferred by trainees. 

DISCUSSION 

The specific goal of SPA surgery is to comfortably and 
safely perform a surgical procedure through a single, 
often hidden, skin incision. A more universal goal of any 
new technique is its reproducibility by other surgeons. 
Here, we demonstrate what we believe is the first step in 
learning a new procedure-reproducibility in a training 
laboratory. Once a surgeon is familiar with the single port 
approach to laparoscopy, the transition process from mul- 
tiport through reduced port to single port surgery can 
begin in patients. 

The SPA technique can be done successfully and safely by 
first having surgeons learn the SPA procedure in a training 
course using a porcine model. The porcine model pro- 
vides similar intraabdominal anatomy to that of humans, 
and more importantly offers an adequate means of prac- 
ticing the most crucial part of SPA surgery: the SPA access 
technique and placement of trocars through one incision 
in the abdominal wall in the umbilicus. 

All 50 practicing general surgeons have an active laparo- 
scopic practice, and during the symposium each was 
trained in the use of SPA surgical techniques. Some had no 
prior experience, and others had some exposure to the 



procedure in one form or another. No surgeon had per- 
formed more than 5 single-port procedures before our 
training lab. 

Although the laparoscopic cholecystectomy in a porcine 
model has not been shown to clearly correlate with the 
procedure in humans, we felt that once the access tech- 
nique was used, the surgeon could experience the nu- 
ances of the single-port approach by performing a proce- 
dure familiar to them. Although we draw no correlation to 
the ability to perform a SPA cholecystectomy in a porcine 
model to successful application in patients, we do believe 
this is the first step in exposure to a new technique. It is 
certainly safer to perform a novel procedure in the labo- 
ratory first, before moving directly to patients. 

Two variables will theoretically decrease the operative 
time in the porcine model versus human patients. First, 
the cystic duct in the porcine model is a single long duct 
that is identified along the posterior-inferior border with- 
out any confusion as to the common bile duct or hepatic 
duct. Thus, there is less dissection needed in clearly iden- 
tifying the cystic duct in pigs, decreasing our observed 
procedure times. Second, the length of time that the sur- 
geons needed to close the skin after removal of the gall- 
bladder was not included. Although we did not include 
this, we believe that most general surgeons would be able 
to accomplish this relatively quickly, safely, and in a sim- 
ilar fashion. Overall, what we feel is important is not 
necessarily the overall times of procedure performance 
and anatomical discrepancies between pigs and humans, 
but rather to evaluate the feasibility in using the porcine 
model as a means of training surgeons on the SPA tech- 
nique so that surgeons may reproduce the SPA method to 
a variety of laparoscopic procedures. 

To conclude the training symposiums, a roundtable 
discussion and debriefing was held for all surgeons to 
obtain feedback regarding positive and negative as- 
pects of the training sessions as well as suggestions for 
improvement. All surgeons were comfortable in estab- 
lishing single-port access without difficulty. All sur- 
geons described learning the technique and performing 
a SPA cholecystectomy as a "moderate learning curve." 
In addition, most surgeons were satisfied with the 
amount of training that the symposium offered to learn 
all of the necessary tools to be able to perform the 
procedure. Suggestions for change include increasing 
the number of training sessions and improving them by 
using cadavers as the test model. In addition, using 
3-dimensional computer simulations for the dry labora- 
tory would be a useful adjunct in training. 
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Feedback also emphasized that future training of SPA tech- 
niques on the porcine model in the symposium should 
require the placement of an intraoperative cholangiogram 
catheter for SPA cholecystectomies. In addition, the sympo- 
sium should expand into other SPA abdominal procedures. 
Subsequently, our training programs have allowed the per- 
formance of placing cholangiogram catheters and other in- 
traabdominal procedures following the cholecystectomy 
(hence closure was not included in the time to completion). 
To date, we have seen the successful completion in initial 
trainees' experience of SPA Nissen fundoplications, gastric 
banding, gastric tubes, and splenectomies. 10 

The important next steps in the process of training on this 
novel minimal access platform will be assessing the next 
steps in training as well as assessing adoption into practice 
by surgeons completing the training program. With re- 
gards to the next steps, we strongly advocate that sur- 
geons proceed with reduced port surgery as a transition 
step. Once familiar with the SPA technique, we recom- 
mend to our trainees that they begin the process by 
eliminating the subxyphoid port site and performing the 
dissection through the umbilicus with the dissecting in- 
strument, clip applier, and scissors being placed through 
the lateral trocar in the umbilical skin incision. After suc- 
cessful completion and comfort with this, the medial port 
on the right abdominal wall is then transitioned to the 
umbilical incision as well, maintaining fundal retraction 



through the lateral port site. Finally, the lateral port site is 
eliminated, and the fundal retractor is moved to the six 
o'clock position as in the final SPA technique set up 
(Figure 3). 

Attention through all steps is to maintain safe dissection 
and attention to safe aspects of laparoscopy. In cholecys- 
tectomy, attention to the critical view is mandatory. Also, 
Single Port "rescue" should always prompt the addition of 
subsequent ports if necessary. 

CONCLUSION 

As laparoscopic surgery has revolutionized the field of 
general surgery within the last 2 decades, other tech- 
niques, such as Single Port Access surgery and NOTES, 
have built upon the principles of minimal access surgeiy. 
SPA surgery offers a new technique that may be per- 
formed successfully in laparoscopic abdominal proce- 
dures while offering the patient a single "hidden" incision 
within the umbilicus. The ability to successfully teach 
practicing surgeons the techniques of SPA surgery is seen 
effectively in this study, and this approach is easily 
learned and reproduced. This may pave the way for future 
symposiums to serve as a valuable and educational train- 
ing model to teach SPA surgery, and to serve as a bridge 
to surgeon proficiency in performing SPA surgery in hu- 
man patients. 
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Figure 3. Four-step procedure to learning the Single 
Port Access reduced port technique. 



JSLS (2010)14:200-204 



203 



Initial Surgeon Training for Single Port Access Surgery: Our First Year Experience, Wu AS et al. 



References: 

1. Vecchio R, MacFayden BV, Palazzo F. History of laparo- 
scopic surgery. Panminewa Medicina. 2000 Mar;42(l):87-90. 

2. de la Fuente SG, Demaria EJ, Reynolds JD, Portenier DD, 
Pryor AD. New developments in surgery: Natural Transluminal 
Endoscopic Surgery (NOTES). Arch Surg. 2007 Mar;l42(3):295- 
297. 

3. Slim K, Pezet D, Stencl J Jr., Lechner C, Le Roux S, Lointier P, 
Chipponi J. Laparoscopic cholecystectomy: an original three- 
trocar technique. World J Surg. 1995 May-Jun ; 19(3):394-397. 

4. Navarra G, Pozza E, Occhionorelli S, Carcoforo P, Donini I. 
One-wound laparoscopic cholecystectomy. Br J Surg. 1997;84: 
695. 

5. Mori T, Ikeda Y, Okamoto K, et al. A new technique for 
two-trocar laparoscopic cholecystectomy. Surg Endosc. 2002 
Apr ; l6(4):589-591. 

6. Kalloo A, Singh V, Jagannath S, et al. Flexible transgastric 
peritoneoscopy: A novel approach to diagnostic and therapeutic 



interventions in the peritoneal cavity. Gastrointestinal Endos- 
copy. 2004;Vol 60 Q.):114-117. 

7. Park PO, Bergstrom M, Ikeda K, Fritscher-Ravens A, Swain P. 
Experimental studies of transgastric gallbladder surgery: chole- 
cystectomy and cholecystogastric anastamosis. Gastrointest En- 
dosc. 2005;61:601-606. 

8. Podolsky ER, Rottman SJ, Poblete H, King SA, Curcillo PG. 
Single port access (SPA) cholecystectomy: a completely transum- 
bilical approach. / Laparoendosc Adv Surg Tech A. 2009; Apr; 
19(2):219-222. 

9. Podolsky ER, Rottman SJ, Curcillo PG. Single Port Access 
(SPA) gastrostomy tube in patients unable to receive percutane- 
ous endoscopic gastrostomy placement. Surg Endosc. 2009 May; 
23(5):1142-1145. Epub 2009 Mar 5. 

10. Podolsky ER, Rottman SJ, Curcillo PG. Single Port Access 
(SPA Surgery™); Initial Application to Gastric and Gallbladder 
Surgery. Society of Laparoendoscopic Surgeons: Asian American 
Summit III; Oral presentation: Honolulu, Hawaii; February 6-9, 
2008. 



204 



JSLS (2010)14:200-204 



